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AUTHORS : Gladyshevskiy, Ye. 1., xolobnev, ! Zorachavuk, 
Investig..tion of high-a«! 
PERIODICAL: Zhurnal neorgunicheskoy kniniti, v. ae 


TEXT; Two isothermal sections (at 400 and at Suguee} in tug “agn-aluminun 
part cf the system Al - Cu - Ce were investigute. fne ulloys were preamd 


from wluminum-000 (99.98% AL), electrelytic copper Pau law, Sal and certur 


(98. 65< Ce), and analyzed by V. V. Osnenapovskiy and C x. Boe 
specimens were kept at 500°C ior five gays uni At Ga "u fF cuoc) fer ten days, 
respectively, and subsequently quenched in toluene 

was investigated. On 55 specimens in the range trom o 

Ce and O to 12% by weight of Cu, the lattice constant ay 

in Al (W-phase) was measuredwith an accuracy of o 8 —" 
camera with thermostat) (Figs. 1 and 2). P 
of all alioys, and the microhardness we 

the WMT-3 (PNT-3) type at 50 ~ load. 

at 500°C in the aluminum corner of the 2 Th 
at 400°C, alloys with a higher cerium conten 
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Investifation of high-aluminum alisys 


copper content (up to 60% by weight) were +2: 
ternary compounds were studied more closely: 


LES 


T. 


narrow range of its homogeneity corresponds to t4 li p Weight 


aye uy 


by weight of Cu and 38.3% by weight of Al The macronardnese 


386 + 10 cg /mm?, The compound is in equilibrium with ine w- 
Thy T, ani other compounds not closely investiguted 
corresponds to Al CuCe, its homogeneity range lius 


weight of Ce, 19.0 to 23.9% by weight of Cu sni 


Al. The microhardness amounts to 317 7 19 ke/mn - 253 in ej;uilibriung 


with the (J-phase, ATES Al,Ce, Ti, t, and other shuses “et closely; inves- 


tigated. The T, compound is in eguilibrium with 7. 


ans composition 


lies close to Ty: “5.6, by weight of Ce, 44.295 by 


r 


of Gu and 30.2% 


by weight of Al. There ara 5 figures and 4 references: 4 Soviet and 1 non- 
Soviet. The reference to English-language publicuticn reiwds as follows: 

M. Hansen, K. Anderko. Constitution of binary alloys, ‘itn 
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ASSOCIATION: L'vovskiy gosudarstvennyy universitet im. Iv. Franko (L'vov 
State University imeni Ty, Franko) 


SUBMITTED: July 26, 1960 


Fig. 1: Lattice constant of the solid solution of copper and cerium in 
aluminum with 1% by weight of Ce. 

Fig. 2: Lattice constant of the solid sclution of copper and ceriug in 
aluminum. Legend: a) For alloys with 540 by weight of Ces 6) for alloys 
with 5% dy weight of Cu. 

Fig. 3: Isotherinal section through the Al-corner af the Al - Ca - Ce system 
at 500°C (5 by weight). Legend: 1) Monophase alleys; 2) diphese alloys; 

3) triphase alloys. 

Fig. 4: Composition of the alioys ereiuced 3 the phase analysis 
in the Al - Cu - Ce system at 400°C (4. vy weight). Legend: 1} Lonoghase 
alloys; 2) diphase alloys; 3) triphase alloys. 
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AUTHUR: Gladyshevskty, Ye. I., Kripyakevicn, P. I. 


erme’iiiie compounds with a 3-uranium type (simgnacphase) strue- 


COUCH: Vy sokotemperaturnyye metalLokeramlehesklye wabertaiy. Tast. metallo- 
ner. L spets. spl. AN Ukr.SSH, Kiev, Iad-vo AN Uler cor, Lupe, 14d - 
15) : 

eles There are 31 systems of {i> sermetallic compounds witn & * euranium 

type structure, tne so called sigma-pnase. The components of these systems are 

on the one hand elements of sub-groups 4 -~ 6 of the periodic system, and on the 


other nand sub-groups 7 - 10. A similar distribution of corponents is aLsc 
shown by type c-Mn and Cr3si compounds. Considering the simflar structure of 
roSi and sigma pnases, Lt can be expected that the latter will also be formea 
_by’ elements of sub-groups 11 - 15. This hypothesis was confirmed by the authors 
wno discovered a compound with a sigma phase structure in ternary system Cr-Ni- 
-Si. None cf its binary systems contains a sigma phase, but systein Cr-Ni shows 


a tendency for the formation of such phases, and in system Gr-Si a or5t type 
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S/RS 3/62 (C90 (000 OB /O1E 
intermetailic compounds with a... ADOH/ALOL 
sompouncd fo belry: formed. ‘Phe discovered stgma phase composttbon ts Megan lahiog 
{U5 constants are: aia 8.709, « = HS61 kX, e/a = 0.52. A gecond componnd was 
reveaiec in Nb alloys with AL, obtained at the Institute of Metallurgy AS USSR 
by Ye. M. Savitsxiy and V. V. Baron. A radiographical ana.ysis shows that the 
NboAi compound belongs to the Sigma phase type. Its constants are: a= 5.953 
ce = 5.15 kk; c/a = 0.52. This is the first sigma phase containing Al. Tre 
Gistribution of atoms in its structure corresponds to a complete order (the Nb 
atoms are in iccations with coordination number 15 and 14 and Al-atoms with co- 
ordination number 12), Crystallochemtcally the compounds approach the NbAl 
(CroSi type) compounds and sigma phases in systems Nb-Re and Nb-Pt. Moredver, 
tne authors nave discovered a number of ternary systems whose radiographs re- 
semble tnose of sigma phases but are not identical with them. 
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Gladyshavuily, 2.i., wTipyaxevich, Peis, and Mug'ma, 


“ YUelse a 


Crystal structures of ternary compounds with low sili- 
con content in the svstems Cr - ‘4. Si and Cr - Goa - 
Si 


PERIODICAL: Zhurnal struichurnoy kKhimiit, ve 3, noe, 


Teed: This investirntion Ls a follow up of a previous work by the 
authors where tornary cor jounds were obtained in aimflar systems 
with kin in plece of Cr, it fg also intended to clarify the con- 
ditions of formstion of phises with tne -& -U 3structure. The 148 
alloys in the two systems, containing no’ more than 25 ma St; 
wera Hanted in vacuum at 800% for 150 hrs or at 1109°e for 50 hrs, 
‘They were then studied with the aid cf a Debye and Preston A-ray 
powder camerss nnd an MAM-6 (MIM-6) microscone, In the Cr ~ Wi - 
Si systom at 800°C a new phase was found with tha approximate for- 
mula Crete pS14 5 and a powder pattern consistent with the P <U 
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Crystal structures of ternary compoundgse.. 


structure of Cry o5P8, o58 ‘ Nona of the comzounda atudied had 
the Laves (1.8., igang, Mgoun, or igNly) structure. At 1100°C the 
the compound Cre 5 west WAS Ouse vous with space group P4/mnm and 
lattice constants a 69, © = 4,561 kX, c/a = 0.520. The struc- 


ture was found by comporin=s the observed intensities with those of 
severe] possible atomle Cistributions. Another compound with the 
formula Cre: WeSi, and tt _ orn atructure or the Aughl suverstruc- 
ture was observed at A 3. st has the space groun P2,3 and a = 
6.108 kX. in the Cr i Si system two ternary compdunds were 
found at 809°C Qne, 7 36 o-Si,, has the © ~jin atructure or a 
Tiskeo, sunerstimetnra, apaee Sroup 143d, a = 6,087 kx. The other 
ie Sra 5004 oS1o,5 with a structure related to thet of “=U. Again 
no Laves phases were oncountaread. There are 0 tnbles,. 
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"Some regularities of the crystal chemistry of tne rare-carti Intermetallic 
compounds." 


report submitted for 6th Gen Asgembly, intl Union of Crysteiiovrap..y, Rome, 
; Sep 63. 
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“ow sernary compounds with a structure of the type 
mnCuyal 


PERICDIGAL:  Akaudemiya nauk Ukrayins'koyi RSR. Dopovidi, no. 10, 
1962, 1529 - 1521 

“92xyT; The authors discuss ternary systems A-B-C, where * and 3B are 
transition metals and C are elements of the III3, iV3 an VB fcroups 
of the periodic tavdie. The ain of the present work is “G, “investirate 
analogous systems in wnich © is gallium. Compounds of this type are 
eta where A = Ti, Vand B = Fe, Co, Nis The structure of tne con~- 
pounds resembles th:.t of mmCuyaly and tne lattice constants are gi- 


ven in tabular form. The space group is Pam - oP, It is snovm 


in the systems Ta(Nb, Mo) - Fe(Co, Ni) - Ga, and ree a Be 3S 
similar compounds do not exist. The results are ootained using 
ray methods on alloys of netals of purity not less than 95.9 %, 
sed in an atmosphere of inert gas at 600°C. There are 4 tables. 
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ACCESSION NR: AP300486} 8/0021,/65/000/00T/0836/0888 79 _ 
AUTHOR: Glady*shevs'kyty, Ye. I. A 68 


TITLE: Crystal structures of silicon-rich silicides of rare-earth elements of 


——— ———— 


the yttrium group 4 14 
SOURCE: UkrSSR, Dopovidi, no. 7, 1963, 886-888 


TOPIC TAGS: silicon-rich rare-earth silicide, rare-earth silicide , teroiun 
silicide, holium silicide, erbium silicide, thulium silicide » lutetium 
silicide, dysprosium silicide, ytterbium silicide » crystal structure, lattice 
constant, cell volume 


ABSTRACT; + ft Ae h yg containing 53.3, 40.0, 
and 50.0 at% hk, where R is Tb, io er Mia Vor Lu slbave (been studied, 


The elloys, vucuum melted from components 94.9 to 99.9 pure j‘were brittle, 
gray in color, and had a metallic luster, Microscopic examination showed 
alloys containing 40.0 at% rare-earth elements to be the nearest to homog- 
eneous alloys.\" X-ray diffraction pattern examination established the exist~ 
ence of Tb-Si, Ho-Si, Er-Si, Tm-Si, and Lu-Si compounds with a hexagonal 
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L 18650-63 
ACCESSION NR: AP300486) j 


structure of the AlBi, type and confirmed the existence of Dy-Si and Yo-Si 
compounds with a-oimilar structure. All the compounds most probably have 
defective strectures (designated RS1,_,) with an Si content close to 60, at. 
The lattice constants of RSi,_y compounds vary: a, from 3.745 to 3,847 A and 
c, from 4,050 to 4,146 A for LuSiz_, and TbSi,_,, respectively. Acco dingly 
the elementary cell volume decreases monotonically from 53,1 to 49.2 > as the 
atomic number of the rare-earth metal increases; an exception — a Yb cell 
volume slightly larger than that of Tm (50.5 and 50.2, respectively) — is 
associated with the tendency of Yb to form compounds in which it is a bivalent . 
element, In clloys containing 33.3% R, most of the RSiz., compounds are ii 
equilibrium with Si, The Dy-Si,_, and Ho-Si, _. compounds are in equilibrium 
with the more Si-rich compounds of the a-Gdsi,”, type (a = 4.03 A, db = 5.92 A, 


o 4 13.20 K). Tho article waa presented by Academician I, Ha Frantenvy*eh of 
the Academy of Sciences URSR, Orig, art, has: 2 tables. 


ASSOCIATION; L'vivaky*¥y derzhavny*y universy*tet (Lvov State University) 
SUBMITTED: 02Ju2162 DATE ACQ: 20Aug63 ENCL: 00 


SUB CODE: MA NO REF SOV: 001 OTHER: 009 
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ACCESSION NR AT4035160 5 /0000/63/000/000/0067/0070 


AUTHOR: Glady*eshevskiy, Ye. 1.3 Kripyakevich, Pee bast Cherkashin, Ye- Ye.; 
Zarechnyuk, O. S35 Zalutskiy, J. |s3 Yevdokimenko, V- |. 


“,TLE: Crystalline structure of intermetallic compounds of rare-earth elements 


SOURCE: AN SSSR. Institut geokhimii i analiticheskoy khimii- Redkozemel'ny*ye 
elementy* (Rare-earth elements). Moscow, Izd-vo AN 5SSR, 1963, 67-70 


TOPIC TAGS: rare earth, transition element, geochemistry, binary alloy, ternary 


alloy, intermetallic compound, alloy crystal structure, zinc, aluminum, germanium 


“ABSTRACT: The existence of compounds of the rare-earth elements with metals, their 
composition and the tyoe of crystalline structure were investigated, with particu- 
lar attention to the similarities and differences between the various rare-earth 
elements, as well as between these elements and their neighbors in the periodic 
table. The systems of La, Ce, Pr, Nd, Dy, Er, Gd, Tu and ¥ with magnesium were 
investigated first. It was found that there are no complete analogies in these 
systems, but that the system Y/Mg is closer to Er/Mg than to the La/Ce system. !n 
the systems of rare-earth elements with zinc, aluminum and germanium, new compounds 
were found, the structural parameters of which are given. It is interesting that 
he sypygn y/Al differs from the system cs/Al and is similar to the system with 
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“La, Ce, Pr and Nd. Compounds of La and Ce with Ge have rhombic modifications in 
addition tothe tetragonal one. Systems with cobalt and iron were also investiga-~ 
“ted and their parameters are given [In the La/Fe system no compounds are formed. 

_ A weakening tendency to form conpcunds with a decreasing order number of rare-earth 
elements is also found in many syscems with manganese. Finally, the ternary sys- 
tems cerium-transition metal (or c.opper)-aluminum and cerium-aluminum-silicon were 
. Investigated and their lattice constants are given. Orig.art.has: no graphics. 


ASSOCIATION: Institut geokhimii i analiticheskoy khimii AN SSSR (Institute of 
: Geochemistry and Analytical Chemistry, AN SSSR) 


: SUBMITTED: 310ct63 : DATE ACQ: 30Apr64 ENCL: 00 
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. AUTHORS: Fedorov, T. F.; Glady*shevskiy, Ye. I. 


TITLE: Interaction of transition metals of groups 4, 5, and 6 of 
_ the periodic system with carbon 


SOURCE: Teplofizika vy*sokikh temperatur, v. 1, no. 3, 1963, 449-455 


TOPIC TAGS: carbide, transition metal, titanium zirconium, hafnium 
vanadium, niobium, tantalum, chromium, molybdenum, tungsten, group 
4 metal, group 5 metal, group 6 metal, atomic radius, binary systen, ; 
ternary system, quaternary system, carbide structure, solid solu- 

_ tion, crystal structure, thermodynamic properties 


_ ABSTRACT: Binary, ternary, and quaternary systems whose components 
are Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, and W with carbon are considered 
on the basis of published data and research carried out by the 
authors. Tables listing the various structures of carbides of these 
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experimental work to study the intermetallic compounds of rare-earth metals. The 
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on atomic number, and the formation of tertiary compounds. in view of inadequate 
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